Retinol-binding protein 4 downregulation during osteogenesis and its localization to non-endocytic vesicles in human cranial suture mesenchymal cells suggest a novel tissue function.
Craniosynostosis is a developmental disorder of the skull arising from premature bony fusion of cranial sutures, the sites of skull bone growth. In a recent gene microarray study, we demonstrated that retinol-binding protein 4 (RBP4) was the most highly downregulated gene in suture tissue during the pathological process of premature bony fusion. To gain insight into the function of RBP4 in cranial sutures, we analysed primary cells cultured from human cranial suture mesenchyme. These cells express RBP4 but not CRBP1, cellular retinol-binding protein 1, the typical cytoplasmic retinol storage protein. Using flow cytometry, we showed that suture mesenchymal cells express the RBP4 receptor, STRA6, on the cell surface. In a cell culture model of cranial osteogenesis, we found that RBP4 was significantly downregulated during mineralization, analogous to its decrease in pathological suture fusion. We found that cranial suture cells do not secrete detectable levels of RBP4, suggesting that it acts in a cell-autonomous manner. High-resolution confocal microscopy with a panel of antibody markers of cytoplasmic organelles demonstrated that RBP4 was present in several hundred cytoplasmic vesicles of about 300 nm in diameter which, in large part, were conspicuously distinct from the ER, the Golgi and endosomes of the endocytic pathway. We speculate that in suture mesenchymal cells, endogenous RBP4 receives retinol from STRA6 and the RBP4-retinol complex is stored in vesicles until needed for conversion to retinoic acid in the process of osteogenesis. This study extends the role of RBP4 beyond that of a serum transporter of retinol and implicates a broader role in osteogenesis.